Key indicators: single-crystal X-ray study; T = 295 K; mean (C-C) = 0.012 Å; R factor = 0.042; wR factor = 0.109; data-to-parameter ratio = 13.2.
The title compound, [Tm 4 (C 8 H 4 O 4 ) 6 (H 2 O) 2 ] n , has been synthesized hydrothermally. The asymmetric unit has four unique Tm III ions that are six-, seven-, eight-and ninecoordinate. The cations are interconnected by bridging benzene-1,2-dicarboxylate (BDC) anions to form an infinite two-dimensional framework, in which the BDC ligands adopt three different coordination modes. Adjacent sheets are further packed to form a three-dimensional supramolecular framework through O-HÁ Á ÁO hydrogen bonds.
Related literature
For background to the structures and applications of coordination polymers, see: Meares & Wensel, (1984) ; Scott & Horrocks, (1992) ; Reineke et al. (1999) ; Eddaoudi et al. (2001) . For related structures involving multi-dimensional networks formed by multi-functional carboxylate ligands, see: Choi et al. 
Experimental
Crystal data [Tm 4 (C 8 = 65.617 (2) V = 2322.45 (9) Å 3 Z = 2 Mo K radiation = 7.67 mm À1 T = 295 (2) K 0.30 Â 0.14 Â 0.02 mm
Data collection
Bruker APEX area-detector diffractometer Absorption correction: multi-scan (SADABS; Sheldrick, 1996) T min = 0.207, T max = 0.862 18519 measured reflections 9421 independent reflections 8260 reflections with I > 2(I) R int = 0.044 Refinement R[F 2 > 2(F 2 )] = 0.042 wR(F 2 ) = 0.108 S = 1.02 9421 reflections 715 parameters 6 restraints H atoms treated by a mixture of independent and constrained refinement Á max = 2.34 e Å À3 Á min = À2.67 e Å À3 Table 1 Hydrogen-bond geometry (Å , ).
O25-H25AÁ Á ÁO14 i 0.824 (10) 2.06 (2) 2.872 (7) 169 (9) O25-H25BÁ Á ÁO17 i 0.821 (10) 2.32 (7) 2.729 (7) 111 (6) O25-H25BÁ Á ÁO19 i 0.821 (10) 2.45 (3) 3.232 (7) 161 (7) O26-H26AÁ Á ÁO7 ii 0.816 (10) 2.08 (5) 2.822 (7) 151 (9) O26-H26BÁ Á ÁO22 iii 0.817 (10) 2.40 (2) 3.208 (7) 168 (9) O26-H26BÁ Á ÁO5 ii 0.817 (10) 2.62 (6) 3.072 (7) 116 (5) Scott & Horrocks, 1992; Reineke et al., 1999; Eddaoudi et al., 2001) . In these studies, multifunctional ligands such as poly-carboxylate compounds are used as bridging groups to construct one-, two-and three-dimensional networks (Choi et al., 1998; MacGillivray et al., 1998; Evans et al., 1999; Chen et al., 2001; Suresh et al., 2001; Kumagai et al., 2002; Lu & Babb, 2003; Song et al., 2003; Zhang et al., 2004) . Numerous architectures have been assembled from particular combinations of appropriate metal centers and versatile polydentate ligands. In our pursuit of the synthesis of novel coordination polymers in the presence of benzene-1,2-dicarboxylic and isonicotinic acids (Wang et al., 2007) , we obtained the title compound (I), Fig. 1 , which exhibits an infinite two dimensional structure.
The asymmetric unit of (I) contains four independent thulium cations, six BDC ligands and two coordinated water molecules. Tm1 is coordinated to eight carboxylate oxygen atoms of six BDC anions; Tm2 binds to six carboxylate oxygen atoms of six individual BDC anions; Tm3 is nine-coordinated binding to nine carboxylate oxygen atoms from six BDC anions; finally, Tm4 is seven-coordinate binding to carboxylate oxygen atoms from five BDC anions and two coordinated water molecules. Compounds with four different types of metal ion coordination environments are rarely found in lanthanide coordination chemistry.
The Tm centers are each interconnected by BDC bridges to form an infinite two-dimensional network in the ac plane, as shown in Fig. 2 . Interestingly, the sheet is made up from alternating infinite chains, in which the four Tm ions of the asymmetric unit are arranged in reverse order with Tm···Tm distances in the range 4.214 (6)-4.625 (9) Å. The six independent BDC ligands, however, adopt three discrete coordination modes ( Fig. 3 ) linking the Tm cations into an extended network.
O-H···O hydrogen bonds join adjacent sheets into a three dimensional supramolecular framework with O···O distances in the range 2.729 (7)-3.232 (7) Å, Table 1 .
Experimental
The title compound was prepared under mild hydrothermal conditions. Typically, a mixture of Tm 2 O 3 (0.193 g,0.5 mmol), isonicotinic acid (0.10 g,0.80 mmol), H 2 BDC (0.251 g,1.50 mmol) and H 2 O (10 mL) was sealed in a 25 ml Teflon-lined steel autoclave and heated under autogenous pressure at 443 K for 5 days. The colorless plate-like crystals obtained were recovered by filtration, washed with distilled water and dried in air.
Refinement
All the H atoms bound to C atoms were positioned geometrically, with C-H = 0.93 Å for aromatic H and constrained to ride on their parent atoms, with U iso (H) = 1.2U eq (C). The hydrogen atoms of water molecule were located in a difference Fourier supplementary materials sup-2 map and their positions and isotropic displacement parameters were refined. In the final difference map a number of peaks of height approximately 2.0 e Å −3 were found at close to the Tm atoms but no chemical significance can be attached to them. Fig. 1 . The molecular structure of (I), with the atom-numbering scheme. Displacement ellipsoids are drawn at the 50% probability level. [Symmetry codes: Poly
Figures
Crystal data [Tm 4 (C 8 Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Special details

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x
−0.00120 (2) 0.00357 (2) (11) Tm3-O19 iv 2.408 (5) C13-H13 0.9300
Tm3-O8 ii 2.442 (5) C14-C15 1.409 (10) Tm3-C16 ii 2.758 (7) C14-H14 0.9300
Tm3-O20 iv 2.830 (5) C15-C16 1.493 (9) Tm3-O18 2.870 (5) C16-Tm3 ii 2.758 (7) Tm3-C33 2.963 (6) C17-C18 1.491 (9) Tm4-O11 ii 2.205 (4) C18-C23 1.381 (9) Tm4-O3 iv 2.210 (5) C18-C19 1.400 (10) Tm4-O18 2.264 (5) C19-C20 1.386 (11) C9-O5-Tm1 139.6 (4) C42-C41-Tm1 v 159.4 (4)
C9-O6-Tm2 141.4 (4) C43-C42-C47 120.0 (6) C16-O7-Tm3 ii 93.2 (4) C43-C42-C41 115.9 (5) C16-O8-Tm3 ii 90.7 (4) C47-C42-C41 124.1 (6) C17-O9-Tm2 135.3 (4) C42-C43-C44 120.9 (7) C17-O10-Tm3 156.6 (5) C42-C43-H43 119.5 C24-O11-Tm4 ii 137.6 (4) C44-C43-H43 119.5 C24-O12-Tm3 ii 152.0 (4) C45-C44-C43 118.9 (7)
C25-O13-Tm2 142.0 (4) C45-C44-H44 120.5 C25-O14-Tm3 143.2 (4) C43-C44-H44 120.5 C32-O15-Tm1 i 129.4 (5) C46-C45-C44 120.4 (7) C32-O16-Tm4 iv 145.1 (4) C46-C45-H45 119.8 C33-O17-Tm3 108.9 (4) C44-C45-H45 119.8 O25-H25A···O14 iv 0.824 (10) 2.06 (2) 2.872 (7) 169 (9) O25-H25B···O17 iv 0.821 (10) 2.32 (7) 2.729 (7) 111 (6) O25-H25B···O19 iv 0.821 (10) 2.45 (3) 3.232 (7) 161 (7) O26-H26A···O7 ii 0.816 (10) 2.08 (5) 2.822 (7) 151 (9) O26-H26B···O22 vi 0.817 (10) 2.40 (2) 3.208 (7) 168 (9) O26-H26B···O5 ii 0.817 (10) 2.62 (6) 3.072 (7) 116 ( 
